Patient Preference and Adherence Dovepress
Taylor & Francis Group

ORIGINAL RESEARCH

|ldentifying Dimensions and Items for a
Questionnaire to Assess Medication Adherence in

Men and Women with Ischemic Heart Disease:
Insights from the GENADHECAR Study

Alvaro Carbonell-Soliva®'?*, Rauf Nouni-Garcia? >, Jose A Quesada''?*,

Francisco Gonzélez-LIopisé, Alberto Cordero 7_9, Vicente Bertomeu-Gonzalez |o,

Domingo Orozco-BeItrén"2’4, José Verdu-Soriano'', Andreu Nolasco@®'2, Virtudes Pérez-Jover 13
Jose Joaquin Mira@®'?'* Adriana Lépez-Pineda'*?, Silvia Guillén-Garcia'®, Pablo Martinez-Pérez'®,
Concepcién Carratald-Munuera'?**, Vicente F Gil-Guillén'*** On behalf of GENADHECAR Group

'Clinical Medicine Department, Miguel Hernandez University of Elche, San Juan de Alicante, 03550, Spain; 2Primary Care Research Center, Miguel
Hernandez University of Elche, San Juan de Alicante, 03550, Spain; 3Pathology and Surgery Department, Miguel Hernandez University of Elche, San
Juan de Alicante, 03550, Spain; *“Network for Research on Chronicity, Miguel Hernandez University of Elche, San Juan de Alicante, 03550, Spain;
5Diagnostic Center, Institute of Health and Biomedical Research of Alicante, General University Hospital of Alicante, Alicante, 03110, Spain; $General
University Hospital of Elda, Elda, 03600, Spain; Biomedical Research Networking Center on Cardiovascular Diseases (CIBERCV), Madrid, 28029,
Spain; 8Cardiology Department, IMED Hospital, Elche, 03203, Spain; 9Car'diology Research Unit, Foundation for the Promotion of Health and
Biomedical Research of the Valencian Community (FISABIO), Valencia, 46020, Spain; '°Hospital Clinica Benidorm, Benidorm, 03501, Spain;

"' Community Nursing, Preventive Medicine, Public Health and History of Science Department, University of Alicante, San Vicente Del Raspeig, 03690,
Spain; '?Department of Community Nursing, Preventive Medicine, Public Health, and History of Science, University of Alicante, San Vicente del
Raspeig, 03690, Spain; '>Department of Health Psychology, Miguel Hernandez University of Elche, Elche, 03202, Spain; '“Centro de Salud Hospital Pl3,
Alicante, 03013, Spain; ISCardiology Section, General University Hospital of Elda, Elda, 03600, Spain; '6Department of Clinical Medicine, Miguel
Hernandez University of Elche, San Juan de Alicante, 03550, Spain

*These authors contributed equally to this work

Correspondence: Adriana Lopez-Pineda, Clinical Medicine Department, School of Medicine, University of Miguel Hernandez de Elche, San Juan de
Alicante, 03550, Spain, Tel +34 96 591 9309, Email adriannalp@hotmail.com

Purpose: The objective of this study was to identify dimensions and items for a future questionnaire aimed at measuring medication
nonadherence in people with ischemic heart disease, considering gender differences and incorporating the views of healthcare
professionals, researchers, and patients.

Patients and Methods: We conducted a mixed-method cross-sectional study at San Juan de Alicante University Hospital and
Miguel Hernandez University (Spain). The methods used to identify dimensions included a consensus group of healthcare and
scientific professionals, an open-response survey for community pharmacists, a closed-response patient survey, and patient focus
groups. When drafting the item list, we followed international recommendations related to the number and wording of items. Our study
also included a qualitative review of the item list and response scales by psychologists.

Results: The resulting item list includes 41 potential items grouped into 26 dimensions and five domains: “patient”, “treatment”,
“disease”, “health professional-patient relationship” and “healthcare system”. It covers aspects such as personal beliefs, mood,
polypharmacy, disease symptoms, patient-healthcare professional interaction and healthcare system factors. Response options are
presented on a 5-point Likert scale, including agreement-level responses and frequency-level responses.

Conclusion: With the collaboration of patients, researchers, and healthcare providers, we potentially identified five domains, 26
dimensions, and 41 items with 5-point Likert scale response options. These will be considered in the subsequent development and
validation of a questionnaire to measure medication adherence in patients with ischemic heart disease.
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Graphical Abstract

Identifying dimensions and items for a questionnaire to assess medication adherence in
men and women with ischemic heart disease: insights from the GENADHECAR Study

Aims

Patient nonadherence to prescribed medications
remains a worldwide challenge. New tools are
needed to measure medication adherence in CVD
that comprehensively include the factors related to
nonadherence.

This study identifies dimensions and items for a
future questionnaire aimed at measuring
medication nonadherence in people with ischemic
heart disease, considering gender differences and
incorporating the views of healthcare
professionals, researchers, and patients.
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Introduction

Patient nonadherence to prescribed medications remains a challenge worldwide. This situation has driven multiple
studies and the development of intensive improvement strategies over the past decades.' In 2012, researchers proposed a
new terminology for the concept of medication adherence, which they defined as “the process by which patients take
their medication as prescribed, further divided into three quantifiable phases: ‘Initiation’, ‘Implementation’ and
‘Discontinuation’”.? Initiation is when the patient takes the first dose of their medication. Implementation describes
how closely patients follow the prescribed regimen from the first to the last dose. Discontinuation is the end of therapy,
when a patient stops taking the medication.”

Nonadherence to medication is a major cause of treatment failure, which can impair quality of life, increase
healthcare costs, and hinder favorable clinical outcomes.' Adherence is a complex phenomenon influenced by several
factors that fall into five main categories: 1) socioeconomic factors, such as income and place of residence; 2) patient
factors, such as beliefs and education; 3) disease factors, such as symptoms; 4) medication factors, such as polypharmacy
and treatment complexity; and 5) healthcare system factors, such as communication and trust.>* It is crucial to under-
stand these contributing factors to effectively address medication nonadherence, which the World Health Organization
(WHO) considers a priority in view of its clinical, psychosocial, and economic consequences.’

According to one study, 33.5% of all deaths in western Europe in 2019 were caused by cardiovascular disease (CVD),
predominantly ischemic heart disease (IHD), which accounted for 15.6% of all deaths.® In Spain, data reported in a press
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release from the National Statistics Institute showed that CVD caused an estimated 114,865 deaths in 2023, or 26.5% of
all deaths, and was the second leading cause of mortality after cancer.” Medication nonadherence is common in people
with CVD and has a considerable negative impact.® Although clinical practice guidelines emphasize the importance of
medication adherence in this population,®® published data show that one month after a heart attack, 30% of people will
have stopped taking one or more of their prescribed medications,® and only 43% are adherent after one year of treatment
with aspirin, statins, and angiotensin-converting enzyme inhibitors.'® Several recent studies have described interventions
aimed at improving both medication adherence and health outcomes in people with CVD. These include dietary
interventions, polypills, and mobile applications.'' '3

Currently, the most widely used instruments for measuring adherence among CVD patients in clinical practice are the
Morisky-Green test'* and the Haynes-Sackett test,'” both of which were originally developed and validated in patients
with hypertension. However, both instruments have a low predictive value and low sensitivity and are sometimes used to
measure adherence in diseases for which they have not been validated,'® such as IHD. They were developed using a
partially integrative approach, as the construct definition and subsequent item development were based solely on the
researchers’ perspective, guided by previously published evidence. The process did not incorporate input from other key
stakeholders with valuable opinions on the phenomenon of medication adherence. Furthermore, these questionnaires do
not incorporate the gender perspective, although sex and gender influence patients’ attitudes towards taking medication.
In the context of CVD, several studies have demonstrated the impact of gender differences on adherence and disease
outcomes.' "'

Questionnaire effectiveness depends on the validity of verbal information provided by respondents about their
perceptions, feelings, attitudes, and behaviors, although this information is difficult to verify and translate to a measuring
scale or scoring system.'? To build a robust and reliable adherence questionnaire for people with IHD, we must establish
the key dimensions and a list of items that describe these dimensions. With this foundation, and after designing a draft
version of the questionnaire with all the items and dimensions, we can validate the instrument to guarantee its
effectiveness. The aim of this study was to identify dimensions and items associated with medication nonadherence in
people with ischemic heart disease, as an initial stage in the development and validation of a questionnaire to measure
medication adherence in this population, integrating the gender perspective and the opinions of professionals, research-
ers, and patients.

Materials and Methods
This article is part of the first phase of the GENADHECAR research project, whose protocol was published elsewhere.?

Study Design

We conducted a mixed-methods cross-sectional study in the Cardiology Department of San Juan de Alicante University
Hospital and Miguel Hernandez University (Spain) between January 2022 and December 2022. A visual description of
the study’s mixed methods design is provided in Figure 1.

Population and Scope of Study

We included two types of participants: professionals from multiple disciplines (healthcare professionals and health
researchers), and adults (aged > 18 years) with a diagnosis of IHD who had been receiving treatment for at least one year
(target population of the questionnaire) and who were managed in the Cardiology Department of San Juan de Alicante
University Hospital (Spain).

Identifying Questionnaire Dimensions

Following a literature search in MEDLINE and Scopus based on the theoretical framework of medication adherence, we
used qualitative and quantitative techniques to explore the perspectives of the different study participants and identify key
characteristics. This process involved a consensus group of healthcare and scientific professionals, an open-response
survey administered to a panel of community pharmacists, a closed-response patient survey, and patient focus groups.
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Figure | Diagram of the study’s mixed methods design.

Consensus Group of Healthcare and Scientific Professionals
We held an in-person meeting lasting 2.5 hours in January 2022 with a multidisciplinary panel of professionals to identify
possible questionnaire dimensions, in line with the recommendations of other authors.?'-**

Seven researchers with previous experience in medication adherence, five health providers (two primary care
physicians, two cardiologists and one primary care nurse), one biostatistician, and one methodologist received a formal
email invitation to participate in the panel. The literature offers no consensus on the appropriate number of experts to
include in qualitative studies, and no established criteria to judge whether the sample size is sufficient.>> However, the
sample size of professionals in our study was similar to that of previous studies.***

The consensus group of healthcare and scientific professionals involved five consecutive phases: 1) presenting the
problem and objectives, 2) stimulating debate and exploring ideas, 3) recording the ideas raised, 4) discussing and

evaluating the ideas as a group, and 5) taking consensus-based decisions (Figure 2).
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Figure 2 Consecutive phases of healthcare and scientific professionals consensus group.
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Open-Response Survey for Community Pharmacists

To identify the dimensions that influence medication adherence from the perspective of community pharmacists, we
carried out a qualitative study using a survey with four open-response questions. Through this instrument, community
pharmacists could provide their detailed opinions on medication adherence.

We included pharmacists who had at least one year of experience working in a community pharmacy and who
responded to the survey before the proposed deadline. Participants were recruited using snowball sampling, a conve-
nience sampling method suited for accessing hard-to-reach populations, in which initial participants recruit others from
their social networks who meet the inclusion criteria.?® In line with this approach, we sent a formal email invitation to
eligible pharmacists, requesting that they recommend other professionals who met our eligibility criteria. This non-
probabilistic convenience sampling method was based on the sufficiency criterion to guarantee information integrity and
quality.?’

Participants were asked to answer four questions about the behavior and profile of nonadherent patients, types of
treatment with low adherence, and barriers to adherence. The estimated time to complete the survey was approximately
15 to 20 minutes. They were invited to send their open responses by email within 15 days. After collecting all the
responses in a single document, we identified the most repeated concepts through a manual thematic analysis; these were

considered the key ideas. Figure 3 illustrates the process of participant recruitment, data collection, and data analysis.

Closed-Response Survey for Patients
To explore IHD patients’ opinions and perceptions on the aspects with the greatest influence on medication nonadher-
ence, we administered patient surveys in February and March 2022. With the results of this cross-sectional survey, we
estimated the frequency of the phenomenon, identified differences between groups, and studied associations between key
variables.?®

Participants were people aged 18 years and over with a diagnosis of IHD, who had begun pharmacological treatment
at least one year previously as part of secondary prevention, and who were receiving ongoing care in the Cardiology
Department of San Juan de Alicante University Hospital. No formal sample size calculation was performed due to the
exploratory nature of the study, and we planned to include a balanced sample of 20 men and 20 women.

We designed a survey comprising 39 closed-ended statements, based on the dimensions identified through the
literature search and professional opinions (Supplementary Material S1; Spanish and English version). Survey respon-

dents had to specify their age and sex. A 3-point Likert scale (not at all, a little, a lot) reflected the extent to which
different aspects influenced medication nonadherence, according to the patients. The cardiologist consecutively invited
eligible patients to participate in the study when they visited the office during the inclusion period. After receiving
information about the study, patients who agreed to participate signed an informed consent form and completed the paper
questionnaire. The informed consent included permission for the publication of anonymized data and contained a
statement ensuring the anonymization of the participants responses. At the end of the inclusion period, we performed
a descriptive analysis of the data, calculating absolute and relative frequencies for the responses to each question,
stratified by sex. We then listed the statements in descending order of frequency of the “a lot” response to identify the

dimensions patients considered most influential.

Verification of compliance Snowball Four-question open- Inductive analysis to identify key
with eligibility criteria sampling response survey ideas
FORMATION OF SAMPLING DATA DATA ANALYSIS
EXPERT PANEL METHOD COLLECTION

O ) P € iy () ——

Figure 3 Process of recruiting community pharmacists and collecting and analyzing data.
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Patient Focus Groups

To gather further insights and identify, where appropriate, new dimensions not considered in previous steps, we
performed an exploratory and phenomenological study through focus groups of men and women diagnosed with THD.
The focus group discussions took place in March and June 2022, and the results were published in January 2024.%°

Defining the Item List

Initial Draft

We drafted a list of items based on the previously identified dimensions, adapting them to the target population. A
psychologist revised this initial list of items to ensure they were appropriate and clear. We then revised the instrument
according to international recommendations on questionnaire design, focusing on the item number and wording.?'-**-%-4
Defining the Number of Items

Several authors recommend including two to three times as many items in the preliminary questionnaire as will be in the
final version, to ensure the instrument is highly reliable.”***** Based on these recommendations, we decided to eliminate
only duplicate items (those that elicited similar information to other items) and items considered possible predictors of
adherence rather than measures of adherence (eg age, sex, alcohol consumption).

Response Scales

The item list comprised items specifically designed to capture patients’ opinions and experiences. All responses were
based on a 5-point Likert scale, including a neutral option to represent intermediate positions. Response options for
opinion items reflected level of agreement (1. strongly agree, 2. agree, 3. neither agree nor disagree, 4. disagree, 5.
strongly disagree), where number one indicates complete agreement and number five indicates complete disagreement.
Response options for experience items reflected frequency (1. always, 2. usually, 3. sometimes, 4. rarely, 5. never), where
number one indicates the highest level of frequency and number five the lowest level of frequency. This structure
captured nuances in responses, ensuring accuracy and validity while keeping the response process simple for

patients.>>¢

Results

|dentifying Questionnaire Dimensions

Consensus Group of Healthcare and Scientific Professionals

Seven professionals took part in the group. For the questionnaire domains, the group adopted the five risk factors for
nonadherence defined by WHO. From these domains, they identified specific dimensions of medication adherence.
Table 1 shows the 35 dimensions identified by healthcare and scientific professionals consensus group. Within each
domain, the dimensions are ranked according to the degree of importance established by consensus.

According to healthcare and scientific professionals, the key dimensions of the questionnaire were: “forgetting” in the
patient domain, “number of pills” in the treatment domain, “information” in the healthcare professional-patient relation-
ship domain, “lack of symptoms” in the disease domain, and “accessibility” in the healthcare system domain. The next
most important dimensions were: “social and family situation” (patient), “adverse effects” (treatment), “information”
(healthcare professional-patient relationship), “degree of control” (disease), and “multidisciplinary team” (healthcare
system).

Open-Response Survey for Community Pharmacists

Seven community pharmacists answered the four survey questions by email. Table 2 presents the ideas we identified after
analyzing the responses. For each question, the ideas are listed in descending order according to percentage of
interparticipant agreement.

According to the community pharmacists, patients with “undispensed medication” have the lowest medication
adherence (five matches). The patient profile with the lowest medication adherence, according to the pharmacists, is
“older people who take multiple medications” (four matches), followed by “asymptomatic patients” and patients with
“cognitive impairment” (two matches). The types of medication patients are least likely to adhere to are “calcium

2434 https: Patient Preference and Adherence 2025:19
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Table | Dimensions Proposed by Healthcare and Scientific Professionals

Consensus Group

Domain

Dimension

|. Patient

I. Forgetting

2. Social and family situation

3. Beliefs

4. Disinformation

5. Depression/cognitive impairment

6. Lifestyle

7. Apprehension

8. Educational level
9. Comorbidities
10. Risk perception

2.Treatment

I1. Number of pills

12. Adverse effects

13. Regimen

14. Size

15. Sexual health

16. Price/copayment

17. Accessibility (packaging, refill)
18. Perception of benefit

19. Reminder systems

20. Familiarity with medications

3. Healthcare professional-patient relationship

21. Information

22. Shared decision making

23. Health education

24. Trust
25. Active listening
26. Empathy

4. Disease

27. Lack of symptoms

28. Degree of control

29. Understanding treatment goals
30. Preventing complications
31. Improvement with medication

5. Healthcare system

32. Accessibility

33. Multidisciplinary team

34. Use of services

35. Length of appointments

Notes: Shading reflects the degree of importance: darker shading = more important.
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Table 2 Analysis of Community Pharmacists’ Responses to Four Open-Ended Questions on Medication Adherence

Open-Ended Question for CPPs

Ideas Identified, Ordered from Highest to
Lowest No. of Matches

Matches
(n)

CPPs®

Question I: What do you look out for to distinguish
between patients who probably comply with their
treatment and those who probably do not?

I. Undispensed medication®

1,2,3,6,7

. Medication dispensing

. Medication that requires manual preparation/handling
. Match between dispensed and prescribed medication
. Early request for medication

. Psychiatric patients

. Literacy level

0 N O L1 A W N

. Character

9. Date of medication collection

10. Age

I'l. Treatment complexity

12. Cognitive impairment

13. Perceived ineffectiveness of medication

14. Caregiver support

o O8N O N OO 1 LT A NN — W

Question 2: What patient profile do you think has the
worst treatment compliance and why?

|. Older people who take multiple medications®

1,3,6,7

. Asymptomatic patients
. Cognitive impairment
. Older people

. Young people

. Attitude

. “Confused” patients

0 N o8 L1 A W N

. “Trivializing” patients

9. Older multimorbid patients

10. Adults with high cholesterol

I'l. Psychiatric patients

12. Low literacy

13. Unfamiliar with the treatment

14. Unfamiliar with treatment goal

15. Unfamiliar with the language

16. Poor understanding of seriousness of disease

o o

o O O O 1 AW W NDNDNDNDMN W —

Question 3: What types of medicines do chronic
patients have the most difficulty adhering to?

l. Calcium supplements®

1,3,4,7

2. Maintenance inhalers®

1,2,6,7

. Lipid-lowering agents

. Medications taken in several daily doses
. Vitamin D supplements

. Medications with poor palatability

. Medications with adverse effects

0 N o8 1 AW

. Medications with complex regimens

9. Medications with variable regimens

10. Large tablets

I'l. Lack of perceived improvement when taking the
drug

el

3,6,7
56

o 08 08 O A N

(Continued)
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Table 2 (Continued).

Open-Ended Question for CPPs Ideas Identified, Ordered from Highest to Matches | CPPs?
Lowest No. of Matches (n)

Question 4: Regarding treatment compliance, what have . Forgetting® 4 1,2,5,6

you found are the most common challenges chronic
. Polypharmacy

3,57
2,4
6,7

1,6

patients face in taking their medication properly? .
. Lack of disease awareness

. Treatment complexity
Breaks from treatment

. Lack of improvement

. Perception of over-medication

. Change in packaging

9. Poor understanding of doctor’s instructions
10. Lack of trust in the doctor

I'1. Lack of trust in the treatment

12. Side effects

13. Trade dress

14. Lack of information about illness

—_—_— — — = = = = = = N NN Ww

N NO OO NN — —

15. Unfamiliarity with treatment goal

Notes: *Main ideas (with the most matches) are shaded in dark grey. ® Anonymized participants who mentioned the items.
Abbreviation: CPP, community pharmacy professional.

supplements” and “maintenance inhalers” (four matches)—neither of which are IHD treatments—followed by “lipid-
lowering agents” (three matches). The most common problem in adhering to treatment is “forgetting” (four matches),
followed by “polypharmacy” (three matches), “lack of disease awareness” (two matches), “treatment complexity” (two
matches), and “breaks from treament” (two matches). Supplementary Material S2 presents the complete responses of

each pharmacist.

Closed-Response Survey for Patients
We recruited 34 patients: 20 men (58.8%) with a mean age of 70 years, and 14 women (41.2%) with a mean age of 62
years. It was not possible to recruit more women within the established period because IHD prevalence is lower among
women compared with men. Nonetheless, the sex distribution was reasonably balanced.®” Only 30 participants responded
to all the items (mean age 67 years, age range 41 to 97 years).

Supplementary Table S1 (responses of male patients) and Supplementary Table S2 (responses of female patients)

present the survey results. The statement that most men considered influenced “a lot” in nonadherence was “I take
medicines more than once a day” (statement A12; 45.0%), followed by “I don’t think I’ll suffer any complications if I
stop taking my medication” (statement A30; 44.4%), and “I don’t think stopping my medication can have negative
consequences for my health” (Statement A9; 42.1%). The statement that most women considered influenced “a lot” in
nonadherence was “I have felt sad or depressed in the last week” (statement A8; 35.7%), followed by “I don’t notice any
improvement when I take the medicines” (statement A27; 33.3%) and “I don’t think I’ll suffer any complications if I stop
taking my medication” (statement A30; 33.3%).

Patient Focus Groups

The results of this qualitative study were published previously.”” A total of 12 patients (6 men and 6 women) participated
in the study, which included two in-person focus groups and one remote semi-structured interview. The mean age of
participants was 63.5 years, and all were Caucasian. All sessions were led by a member of the research team with
extensive experience in qualitative methodology and in moderating focus groups. After inductive coding of the discourse,
the emergent dimensions were, in order of number of mentions: taking medication (122 mentions), beliefs (110
mentions), lifestyle (104 mentions), healthcare professional-patient relationship (82 mentions), fear (55 mentions),
symptoms (49 mentions), and perception of medications (41 mentions).

Patient Preference and Adherence 2025:19 hetps: 2437
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Developing the Item List
After identifying all possible dimensions that the questionnaire could include to measure medication nonadherence, we
drafted an initial list of 61 items, grouped into 35 dimensions and five domains (Supplementary Material S3, Spanish and

English version), based on the dimensions identified by healthcare and scientific professionals consensus group. We then
applied recommendations concerning item wording and the number of items to improve the initial list. Figure 4 shows
the flow of items, which we reduced to 40 after the qualitative review.

Nine dimensions were removed during the qualitative review for the following reasons: 1) the items they included
will be considered study variables in the second phase of this research project; 2) other dimensions had a similar
meaning; or 3) the items they included were better suited to another dimension/domain. We reformulated the wording of
nine dimensions to make them more coherent with the items they contained (Figure 5). Supplementary Material S4

(Spanish and English version) shows the proposed items and dimensions following the first review of the item list, as
well as the response scales for each item. This revised version included five domains, 26 dimensions, and 40 items.

Initial list of items drafted
by research team (n = 61)

A

Implementation of recommendations by
research team: qualitative review of initial list

Exclusion of redundant items (n = 29)

v v v
Unmodified ( Reformulated \ New it =8
tems (n = 11) items (n = 21) aw Eems;(ni=:E)
« When | leave my usual environment (when I'm away
emno 5, 6, 7, ftemno 1, 3, 4, from home, on holiday, travelling, etc.) | forget to take
9, 18’ 191 20: 211 13, 14, 16, 22, 25, my medlcatlon.
32, 49, 50 26, 28, 31, 34, 35, « I think looking after myself is very important to
36, 37, 42, 45, 46, control my heart disease.
53, 57, 61 « Taking several pills a day makes it more difficult to
K take medication properly

Taking my medication only once a day would help me
take my medication properly

Sometimes | just forget to take my medication.
Changes in the appearance (shape or color) of the
medicine mislead me.

Sometimes | run out of medicines.

Taking some of my medication causes unpleasant

\slde effects.

A

Included items following
review of initial list (n= 40)

Figure 4 Flowchart illustrating the qualitative review of the initial list of items: exclusion, unchanged items, reformulation, and inclusion of new items.
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Dimensions proposed by the
consensus group (n = 35)

Information/disinformation
Mood

Polypharmacy
Accessibility

Perception of treatment
Format

Relationship/trust
Explanation of adherence
kAdverse effects/side effects

Dimensions reformulated followinm
review of initial draft (n = 9)

A 4

Dimensions included
following reformulations and
exclusions (n = 26)

Figure 5 Flowchart illustrating the qualitative review of the initial list of items: exclusion and reformulation of dimensions.

(Supplementary Material S6, Spanish and English version).

Two psychologists with experience in questionnaire construction reviewed the proposed items and response scales,
and suggested modifications related to lexicon/syntax, wording, verb forms and tenses, and choice of response scale.
They also suggested including a control item (item 29: “My heart disease is not dangerous for my health”; opposite of
item 1) and grouping the items according to type of response scale, domain, and dimension (Supplementary Material S5,

Spanish and English version). We made changes based on these recommendations. Our updated version of the item list
will be considered in the questionnaire development process in the second phase of the GENADHECAR project®
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Discussion

Our research team identified potential dimensions and items to be considered in the development of a medication
adherence questionnaire for people with IHD, integrating individual, relational, and structural factors. These findings are
based on a mixed-methods approach combining qualitative and quantitative data, which allowed us to explore the
phenomenon from different angles and enrich the item development process. The results offer greater insight into the
domains that influence medication adherence in this population, and in men and women separately. Taking into account
the opinions of patients, multidisciplinary professionals, and researchers, we identified five domains, 26 dimensions, and
41 items, covering key and multidimensional aspects such as personal beliefs, mood, polypharmacy, disease symptoms,
the patient-healthcare professional interaction, and factors related to the healthcare system.

The “patient” domain includes items that reflect personal beliefs, forgetfulness, risk perception, mood, family support,
and educational level. Different studies have shown that all these factors influence medication adherence. Having a high
educational level and a solid support network have been associated with better adherence,*® in line with our findings.
Previous studies have highlighted the relevance of personal beliefs, which can be modified through effective health
education from healthcare professionals.’*** Another critical dimension identified in the literature and reported by
professionals in our study is forgetfulness.*'*** Research has linked depression or depressive mood—common in people
with ITHD—with lower adherence,* especially in people with complex regimens or who take several medications.**

The “treatment” domain includes items related to adverse effects, polypharmacy, accessibility, format, regimen,
perception of treatment, reminder systems, identification, and size of the medication. Previous studies have linked the
secondary effects of statins with lower adherence, especially in women.****® The “disease” domain includes items related
to lack of symptoms and degree of disease control. A lack of symptoms has been associated with risk underestimation

and low adherence,*’*®

whereas good control of the disease, usually due to health education and patient motivation, has
been associated with optimal adherence.*” These findings underline the importance of including the above-mentioned
dimensions in an instrument for measuring adherence.

The domains ‘“healthcare professional-patient relationship” and ‘“healthcare system” include items about trust,
explanation of adherence, shared decision making, multidisciplinary teams, length of appointments, and use of services.
The literature confirms that a good relationship with professionals and sufficient health education—two aspects covered
in our item list—are essential for improving adherence.*’*° Instruments such as the 8-item Morisky Medication
Adherence Scale (MMAS—S),14 the Haynes-Sackett test,'”” and the Adherence to Refills and Medications Scale
(ARMS)’! focus on medication-taking behavior; and the Beliefs about Medicines Questionnaire (BMQ)>* focuses on
patient beliefs about medications. However, adopting a holistic and integrative approach in the item list development
process could facilitate the inclusion of additional factors influencing medication adherence beyond the patient’s will or
attitude.

Incorporating the gender perspective into the process of identifying items and dimensions was fundamental for
capturing important differences in adherence between men and women. While female participants in the closed-response
survey listed depressive symptoms and difficulty attending medical appointments as key determinants of nonadherence,
men considered number of daily doses, lack of symptoms, and low perception of the seriousness of the disease were more
influential. In line with these observations, previous studies have reported that women usually bear a greater psychosocial
burden due to imposed gender roles, which could impact their level of medication adherence.’

This item list will remain publicly available for consultation by researchers and healthcare professionals, who may
use it to develop instruments for measuring medication adherence (as our team will do in the second phase of the
GENADHECAR research project).”” In this way, we aim to ensure an integrative approach to the construct definition.
Additionally, the proposed item list could be useful for measuring medication adherence in CVDs other than IHD, as well
as in other clinical settings and populations.

This study has some limitations. First, we had difficulty recruiting female patients, although the sex distribution was
reasonably balanced (around 40%/60%). Second, as the consensus group of healthcare and scientific professionals
involved a face-to-face meeting, some professionals might have felt uncomfortable sharing their opinions or discussing

the views of others. To address this limitation, the facilitator created a supportive environment that encouraged active
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participation and open dialogue. Third, in patient focus groups, there is a risk that some participants will have little
knowledge or few opinions on the topics covered, which could limit the depth of the group discussion. To overcome this
limitation, during the participant selection phase, we selected individuals who were best suited to address the research
objective. Participants were selected by cardiologists from the research team based on their cognitive ability to participate
in discussion, their willingness to share personal experiences, and their communication skills, in order to ensure rich and
meaningful contributions to the group sessions. In addition, the use of purposive and convenience sampling strategies
may have introduced selection bias, potentially limiting the representativeness of the participants and the generalizability
of the findings. Furthermore, in the case of community pharmacists, the relatively low number of responses and the lack
of thematic saturation, where only a few items were mentioned by more than one participant, may have limited the depth
and completeness of the qualitative analysis. A higher participation rate could have revealed additional relevant themes
or shifted the relative importance of those identified. Finally, regarding the open and closed-ended surveys administered
to patients, it is possible that respondents did not always answer truthfully or did not fully understand the questions
posed, leading to response bias. More specifically, in the open-ended responses, the answers may generate a large amount
of data that could become unmanageable or include unnecessary information for the research objectives.

Despite its limitations, our study has several strengths. We included professionals from different disciplines, as well
as researchers and patients, to achieve a broad and diverse perspective on medication adherence among people with IHD.
By using a mixed-method design, we integrated as many dimensions and items as possible, facilitating a deeper
understanding of medication adherence. Furthermore, by including various stakeholders with valuable opinions on
medication adherence, we incorporated a wide range of perspectives on the phenomenon. This approach integrates not
only the views of the individuals directly affected, but also those of healthcare providers and researchers, as medication

adherence must be understood and addressed by considering the perspectives of all relevant groups.

Conclusion

With the collaboration of patients, professionals, and researchers, we potentially identified five domains, 26 dimensions,
and 41 items (with 5-point Likert scale response options) associated with medication nonadherence in people with IHD.
The items cover personal beliefs, mood, patient-healthcare professional interaction, and healthcare system factors, while
incorporating the gender perspective.
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